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ABSTRACT. T h e  s t u d y  of the spectra of powdered s o l i d s  is 
shown t o  be  as  easy as  the s t u d y  of l i q u i d  spec t r a .  T h e  
powder i s  spread on shee ts  of rock s a l t  o r  potassium 
bromide and s tudied between 6 and 20 v .  This method avoids 
the danger of m e l t i n g  and f a c i l i t a t e s  the examination of 
insolubqe and opaquely soluble  compounds. The powder rnethoc 
w i t h  infrared absorption techniques presents  a very 
extensive research area i n  a l l  t y p e s  of chemistry.  

Whereas the  s tudy,  between 6 and 20 1 ~ ,  of in f r a red  absorpt ion spec t r a  of /14011 
l i q u i d s  and gases has been e spec ia l ly  developed, t h e r e  has been up u n t i l  t he  
present  t ime very l i t t l e  research i n  t h i s  spectrum f i e l d  on s o l i d  substances 
i n  t h e  powdered s t a t e .  
c a r r i e d  o u t ,  between 6 and 20 p, with the same ease as t h e  examination of 
l i q u i d s .  

We s h a l l  endeavor t o  show here  t h a t  t h i s  s tudy can be 

Following a method similar t o  the  one used with u l t r a v i o l e t  [ l ] ,  the  sub- 
s tance  s tudied  i s  f i n e l y  ground t o  mortar; then,  af ter  passage through a f i n e  /1402 
screen ,  it is  spread out  on a t h i n  sheet of rock s a l t  o r  potassium bromide. 
In  t h e  case  of hygroscopic substances,  a t h i n  l aye r  i s  deposi ted on t h e  sheet  
of rock sal t  by t h e  rap id  evaporation of a concentrated alcohol  so lu t ion  of t h e  
substance under s tudy.  The absorption spec t ra  were recorded using t h e  equip- 
ment prev ious ly  described by one of us  [ 2 ] .  

This method f o r  s tudying powders does not  t he re fo re  o f f e r  any spec ia l  
d i f f i c u l t y .  I t  has ,  moreover, no new fea tures  and seve ra l  au thors ,  including 
one of u s ,  have used it [3].  I t  i s  remarkabl'e t h a t ,  i n  s p i t e  of i t s  s impl i c i ty ,  
t h i s  method has not been used more between 6 and 20 p. 

lNumbers i n  the  margin i n d i c a t e  pagination i n  t h e  fore ign  t e x t .  
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I t  allows examination of substances which would be decomposed by melt ing.  
I t  may l ikewise be appl ied t o  inso luble  substances o r  those substances so lub le  
only i n  water which is  opaque i n  t h e  middle i n f r a r e d .  
shows t h a t  some compounds, containing water of c r y s t a l l i z a t i o n ,  can even be 
s tudied  i n  t h i s  way. 
absorpt ion techniques c e r t a i n l y  o f f e r s  a very ex tens ive  f i e l d  of research ,  as 
much i n  inorganic  chemistry as i n  organic o r  b io log ica l  chemistry.  

The following t a b l e  

The app l i ca t ion  of t h e  powder method using i n f r a r e d  

Among t h e  var ious  compounds which we have examined by t h i s  method, we 
' s h a l l  po in t  out here  var ious  m e t a l l i c  salts, acetates, formates,  oxa la t e s ,  

and ace ty lace tona tes .  
we in tend  t o  a l s o  examine o the r  substances.  
following t a b l e  t o  show t h e  v a s t  c a p a b i l i t i e s  of app l i ca t ion  of t h e  powder 
method. We r e f e r ,  f o r  a more d e t a i l e d  study, as well as f o r  t h e  o r i g i n  of 
t h e  bands observed, t o  a previous r epor t .  

Although we featured t h e  examination of t h e  acetates, 
Therefore,  we provide t h e  

I n  add i t ion ,  we draw spec ia l  a t t e n t i o n  t o  t h e  considerably d i f f e r i n g  
f ind ings  produced f o r  t h e  su lpha tes  of  copper when anhydrous and with 5 mol 

of water. We likewise po in t  out  t h a t  the small l i n e s  705-806-861 cm-l a r e  
undoubtedly owing t o  t h e  combination o f  t he  f requencies  of t h e  c r y s t a l l i n e  

l a t t i c e  with t h e  frequency 620 cm-' o f  SO4. 

REFERENCES 

1. Guilmart ,  Mme. T. and R. Freymann, Rev. Opt., Vol. 17 ,  p. 199, 1938. 
2 .  Lecomte, J . ,  Comptes rendus,  Vol. 189, p .  155, 1929; Vol. 196, p .  1011, 

3. Tolksdorf,  S., Z .  Phys. Chem., Vol. 132 ,  p.  161, 1928. 
1933. 

Taylor ,  A. M . ,  Trans. Farad. SOC.,  Vol. 25, p. 856, 1929. 
Sen, M.  K.  and A. K. Sen Gupta, Ind. J. Phys., Vol. 9 ,  p .  433, 1935. 
Parodi ,  M . ,  Theses, Paris, 1938. 
Conn, G . ,  and C. Wu, Trans. Farad. SOC., Vol. 34, p .  1483, 1938. 
Davies and Suther land,  J. Chem. Phys., Vol. 6 ,  p.  755, 1938. 
Lambert, P.  and J. Lecomte, Comptes rendus, Vol. 208, p. 1148, 1939. 

T rans l a t ed  f o r  t h e  National Aeronautics and Space Administration under Contract 
No. NASw-1695 by Techtran Corporation, P.O. Box 729, Glen Burnie, Md. 21061 

2 



TABLE I 

I *  'Acetates 

1 Crys ta l l i zed ;  u sua l ly  containing one or severa l  water molecules 
CH 3COOH 

~ 8 L i  
G1 
Na 

Ca 
I cu 
I Zn 

8a 
Pb 
c02 

660 

624 664 

614 668 
631 

620 
617 650 
616 662 

664 

... 

. . . . . .  

1012 1045 
1025 1045 
1030 1055 
1018 1047 
1020 1053 
1013 1046 
1012 1050 

1031 
1013 1050 
1012 1050 
1017 1047 
1013 , 1050 

1256 1395 1497 1665 
1127 1427 1555 
1114 1466 1575 
1133 1408 1527 I f 1 3  
1124 1422 15i5 1658 
1120 1414 1543 1618 
1117 , 1408 1508 
1120 1420 1552 
1124 1427 15N - 
1124 1416 1522 1645 

1393 1490 1645 1117 

1107 ' 1408 1522 1645 

888 935 
720 804 851 933 

. . . . . . . . . . . .  923 
720 a04 ~4~ 9.12 

. . . . . . . . . . . .  922 gG8 
711 930 

692 719 
689 719 I 949 

716 927 
936 721 
936 ' 689 717 796 

Format e s 

. 714 784 979 

I _  

G , I  

, <  \ 

Na ....... 684 772 io55 1121 1335 
. . . . . .  1 1 2 1  1316 1543 
...... 1321 1513 

c u  684, 765 785 
Pb 685 758 783 

Oxalates 
0 '  

1016 * 1117 1218 1412' 1515 m 1  , (COOH) 22H20 681 717 
Ca 658 686 n o  $33 875 9 4 2  1021 1105 1307 1592 

. . . . . . . . .  7' I 811 . 1117. 1272 1439 1515 1592 Fe I I  
co - 662 682 717 742i 818 1031 1112 1323 1538 1613 

Pb 664 720 767 831 1016 1117 1238 1406 1520 

Ace t y 1 ace t on at  e s 

. .  

765 I 137oj . 

. I  

sc ............. 1515 1645 770 794 821 922, 1010 
1153 . .  

. .  . . ....... L.. 766 797 920 1005 1111 1817 1353 1513 1689 
N i  ............. 766 1082' 1247 1413 1475 1610 930 1016 
Fe I l l  

Copper Sulphate 
I 1x74 

Anhydrous ........ ' 705  806 861 956- 1076 1174 
6H20 . . . . . . . . .  g90 1063 1101 1170 

Heavy type,  i n t ense  or medium heat I t a l i c  type,  we 
' Ordinary type ,  / 

1 )  
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